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To- his Grace: 
WILLIAM, 
Lox Duxt oF 


CEP CAST hab E, 


2 Am commans 
& ded -by the 
Royal Socrety 

to Print the Dift- 
courſe, which T made 
A 3 be-: 


The Epiſtle 
before them, uporr | 
the laſt Meeting-day 
of their laſt year, and 
next before that of 
their Annrverſary E- 
lefion : Becauſe, as 
Drapers cut Patterns 

_ of their whole Cloth 
*>3 outofanFnd, notbe- 
cauſe the End is bet- 

ter than the reſt, but 
becauſe it may be beſt 

ſpared; {o({ſuppoſe) 


the | 


Dedicat02y. 
the Society are cons 
tent, that this Exer- 


- 


ciſe paſs for a —_— 
Y 


" JF protanto,of what t 


are doing; for that 
the ſame may be con- 
ceived” to- conſiſt: of 


three parts, vix, I he 
firſt being- an Endea- 
Vour to explain the 
Intricate Notions, or 
Philoſophia Prima of 
Place, Time , Moti: 

A 4 ' on, 


The Epiſtle 
on, Elaſticity, &c, in 
a way which the 
meane(t Member of 
adult Mankind 1s ca- | 
pable of underſtand- 
ing : The ſecond ve- 


ing, to excite the 


Workd to the ſtudy 
of.a little Mathema- 
ticks, by ſhewing the 
uſe of Duplicate by r0- 
portzons in ſoine of the 
moſt weighty of Hu- 

mane | 


Dedicatozy. 


mane affairs , which 
Notion a Child of 12 
years old may learn 


- ® inan hour: And the 


laſt being, without 
Chymerical Specula< 
tions, to conſider ſuch 


points and proper- 
ries, even 1n Moms 
(ſuch, whereof per- 
haps a Million do not 
- | make up one Viſible 
| (orprſculzm,) as may 
1 Ax give 


The Epiltle 
e1ve an intelligible 
Account of the Ne- | 
xures, Mixtures, and | 
Mobilities of all the 
parts of the Uni- 
verſe. 

In hike manner, 'tis 
the Profeſſion of the 
Socrety,to make My- 
ſterious things plain; | 
to explode and dil- | 
uſe all inſignificant 
and puzling words; 

to 


Dedicatozy. 
to improve and apply 
little ſmall threds of 
Mathematicks to vaſt 
ules ; and yet not to 
negle&t. the fineſt 
Conſideration, even 


; I} of Atoms, where the 


ſame 15 neceſſary. 
The which purpoſes 
of theirs, I venture 
1 to ſay, do as much 
difter (both as to-dif- 
ficulty and drgmty ) 

from 


—— 
mn : . 
& . 
- 


The Epiſtle 
from what is com- 
monly called - 17 | 
(and which - takes 
with far the greater 
part of Mankind, as 
the skill oft Drawing 
and Painting a Cloud 
or Periwig doth from 
that of Deſigning or 
Painting many com- 
«pm Figures” of 
Men and Beaſts in 
ſome one : Table, 

where- 


| 
S 
y 
$ 
. 
1 
\ 
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Dedicatozy. 
wherein each 1s per- 
feftly toexpreſs fome 
particular paſſion, and 
all ſtanding together 
to contain- the true 


and entire Spirit. of 


the Story repreſent- 
ed: For, in the /atter, þ 
preciſe exacneſs is 
mdiſpenſible, where- 
as in the formey., not 
onely liberty always, 
but even extravagan- 


cy 


The Epiſtle 
cy ſometimes 1s not | 
onely tolerable ; but | 
laudable, And when 
I have ſaid” this; 1 
withal ſay, that there || 
is one Glory.of the”! 
San, another of the 


= A1con, and another 
—# of the Stars, which 
may all conſift toge- 
ther, without de- | 
ſtroying or malig- | 
ning each other, And | 

| all 


Dedicat92y, 


all theſe ſeveral Glo- 
ries (ſhine ſteddily in 
your Graces Firma- 
ment. 

Being, I ſay, ap- 
pointed to publiſh 
this Exerciſe, I have 
preſumed to dedicate d 
it to your Grace, 
Firſt, becauſe the S0- 
ciety have been plea- 
ſed to order it to be 
publiſheds ( I dare 
not 


* = ——————_ 9 rT rD 


Lhe Epiſtle 
not- ſay, as approving | 
ir, but.as committing 
1t to! Examination, ) 
Secondly , becauſe 
your Grace doth not 
onely love the ſearch 


of Truth, bur did en- 


courage Me 30 years 
ago as to Fnquiries of 
this kind, For about 
that time, in Paris, 
Merſenins, Gaſſendy, 
Mr. Hobs, Monkeur 

Des 


»; 
XI 
7 
o 
1 
) 
? 


Dedicatozy. 
Des C artes, Monſeur 


J Roberpal,, Monſieur 


Alydorge, and other 
famous men, all fre- 
enting , and careſ- 
ed by , your Grace 
and your memorable 
Brother ,, Sir Charks 
(, avendiſh, did coun- 
tenance and influence 
my Studies, as well 
by their Converſati- 
on as their Publick 
[ e- 


The Epiltte 
Lectures and Wri- 
tings: Much of which 
honours and helps I 
 owunto your Grace, 
and have-a freſh re- 
membrance of them, 


Thirdly, becauſe my 


FRI Lord Ogle being now 


about to-carve a ſig- 
nificant Figure upon 
my. Lord his Son, by 
his careful Education 
of him, I thought it a 

ſervice 


Dedtcato!y; 


ſervice to his Lord- 
(hip, as well as an 
Expreſſion. of my 
T hanks for his for- 
mer acceptance of my 
Endeavours, to call 
upon him, not onely 
to inſtru&t my. Lord 
his Son in ſome Ma- 
thematicsk,but alſo to ( 
ſtore and ſtock him 
with variety of Mat- 
ter, Data and Pheno- 
mena, 


The Epiſtle 
mena, whereupon to 
exerciſe the ſame: 
fince Lines & I um- 

«bers, without thoſe, 
are but like Lute- 
firings without a 
Luteora Hand; For; 
my Lord,-there is 7 
Political Arithmetic , 
and aGeometrical Fu- 

 *flite tobe yet further 

b cultivated in the 

World; the Errors 
obs and 


Dedicatozy. 
and DefteQs where; 
'Rof, neither Wit, lth@ 
"Ftoric, nor Intereſt can 
more than pallaate ; 
*Fnever cure, For, Fal- 
ſity , Diſproportion , 
:Fand Inconliſtence.can» 
ot be reCtified by a- 


ny fſermocinations-, 
though made all .of 
figurateand meaſured 
periods, pronounced 
"Jin Tune and Ca- 
dence, 


Og 4 . 

- 120 0 
vo 
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The Epilkle 
dence , through the 
moſt advantageous 
organs ; much leſs by 
CGrandiſonous or Eu- 
phonical Nonſence,}ſ 
farded with formali- 
ty; no morethan vi- 
cious Wines can be: 
remedied with Bran-J - 
dy and Honey, or ill} 
(_ookery with enor-Jj - 
mous proportions of 
Spice and Sugar: 

NN am 


Dedicato2y. 
Nam Res nolunt 
male admmiſirart, 

1heſearethe Rea- 
.K ſons, why I haveput 
your Graces Name to 
this Treatiſe; though 
there- 1S a contrary 
reaſon, why it ſhould 
have wholly ſhan'd 


11] your Graces ſight and 


knowledg : whichs, . 
That your Grace 


:} might not perceive 


how 


The Epiſtle 
how little progrels 1 
have made in thirty 
yearstime uponthole 
Studies, However I 
hopeyour Grace wall 
take —_ | havedone 
for an Argument of 
my patience and per- 
ſeverance 1n theſe 
pleaſant, though pro- 
ftleſs, Employments, 
and ſee, that no hete- 


rogeneous Eres and 
Troubles 


wk Ln £% oo £# 8, * 


bd OD) JV Bo 


CB bho_ 


— 


IRE - af 


Dedicat0y. 
T roubles have or can 
quench my afteCtions 
to Philoſophy, as no- 
diſtances of Time or 
Place have made Me- 
les than formerly, 


Your G RA CES: 


Moſt humble,muſt fath- 
ful, and moſt obeds- 


ent Servant, 
ule. Decemb. 


1674» | 
VWILLIAM-PETTY- 


( a), Ty - 


TV the Right Honourable” 


WILLIAM: 


Lord Viſcount Bronncker, . 
PRESIDENT 


. Royal Soclery, . 


My Lord, 


ons 0n the Bills 
of - Mortality 


Dedicated to a Peer of 

Realm, and alſo to the ors 

dent-of #he Royal Society, 
(a2) and 


The Epiſtle 
and both with good ac 


tance : Wherefore I have alſo 
C like the Author of thoſe 
Obſervations) Dedicated this 
Diſcourſe to his Grace the 
Duke of Newcaſtle, for the 
reaſons in the foregoing Epi« 
ſtle mentioned; and I now 
again Dedicate the ſame to 
y your -Lordſbip. Firſt, In Gra- 
titude for the ſeveral aſſt» 
ftances Fhad from your Lord- 
ſhip towards the | Sedbyont 
mentionsd in-this Diſcourſe, 
Secondly, Becauſe your-Lord. 
ſhip. is an. Eminent Judge 

in 


my FO=-"y P——— ill ww ©. 


Dedicatory: 


in thoſe Matters, a Perſon 
whoſe Animadverſions I ſhall 
take for Kindneſſes.; and 
who is able to excuſe the Er- 
rors, and defend the Truths 
I have delivered. Laſt, 
For that near half the whole 
Diſcourſe relates to Shipping, 
Artillery, Fortreſſes , Sea- 
banks, &c. which all con- 
cern his Majeſties Service, 
and part whereof are happily 
___ by bim to your 
Lordſhips Care; 1 thought 
L might expreſs My aff ettion 
to thoſe his Majeſties Con- 

(a 3) cernments 


The Epiſtle, vc. 


cernments even by off ering 
this my Mite unto them, 
Upon the whole Matter, | 
have layd hold onthis Occa- 
fron, to Publiſh my deſire 
being eſteemed, 


My Lox, 


Your Lordfhips moſt 
Uht. Decemb. humble and faith- 
1674- ful Servanc 


WiLLIAam PETTY, 


ERRATA 


Piep.4 Proportion. p.44.1.1. r. be for 
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A 
DISCOURSE 


TO THE 


Royal Society. 


Fel Oraſmuch as this 
Society has been 

\ cenſured (though 
withour much cauſe) for 
ſpending roo much time in 
matters not direQaly tend- 
ing to profit and palpable 
Advantages (as the Weigh- 
ing of Air and the like) 
B I 


[2] 
I have therefore, to ſtreigh- 
ren this crooked ſtick, bent 
it and my preſent Diſ- 
courſe the quite contrary 
way, v2. to the Sails and 
Shapes of Ships;to Carpentry 
and Carriages; to Mills, 
Mill-dams. Bulwarks ; to 
the Labour of Horſes, and 
to ſeveral other particu- 
lars : The which are not 
:only groſs enough of them. 
ſelves, bur are alſo as grol. 
ly handled in this Exercite, 
to prevent the further 1m- 
-putation of needleſs Nici- 


TY, 


(3) 
ty, and to leave room for 
your own further thoughts 
upon the (ame. 

And foraſmuch as We 
have been alſo complained 
of for producing nothing 
New, I have together with 
my Inſtances and Applica- 
tions, above and hereafter 
mentioned, preſented you 
as an Appendix, to what is 
ſaid of Springs and other 
Elaftique hoes . with a 
new Theory ( as I think ) 
of Blaſticity it ſelf, and that 


mechanically explicated in 
B 2 OI s 


[4] 

order to make a breach on 
this hard Rock in Philoſo- 
phy, and to chip off a lirtle 
of that Block which has 
long lain thwart Us, 1n the 
way of Our Enquiries. Up- 
on the-whole: matter I have 
followed the Example of 
Elderly Divines, who find- 
ing their Flocks- not to 
mend their lives by per- 
plexed Diſcourſes .about 
Predeſtination,, Tranſub- 
ſtantiation, &c. betake 
themſelves at laſt to preach 
#Haith and Good. Wooks , 

Neigh- 


[5] 
Neighbourly Love and (ha- 
rity, or Doing as we would 
be done unto, and the like. 
For I have in this Exerciſe 
declined all Speculations 
not tending to prattice, 
and ventured at few new 
Hypotheſes, but that of 
Elafticity; rather calling 
upon you to review your 
own former Obſervations, 
and to apply your Mathe- 
maticks to' Matter, ſo as 
both may be tmproved to; 
the profitable . purpoſes 


hereafter mentioned. 
B33 Where- 


[6] 

Wherefore the Title and 
Scope of this Exerciſe is, 
Several Inſtances wherein the 
conſideration of Duplicate & 
Subduplicate proportion, or 
wherein the conſideration of 
Sides and their Squares is of 
uſe in humane aff airs. And 
the Inflances which I have 
_— picht upon for this day 

are theſe following, viz. 
t. In the Drawing or 
Driving powers, which torce 
Ships or other bodies 
through the water, wich 


reference to the reſpeQive 
Velo- 


[7] 
Felacities cauſed thereby. 

2. In the ſhapes or ſharp- 
neſs of bodies, cutting or di. 
viding the water, through 
which they are drzven or 
drawn; and in the diffe- 
rent Velocities ariſing from 
thence, where the Bodies . 
and Forces are cqual. 


3. In the Strength of 
Timbers .or other homoge- 
neous materials applied to 
—_—_— Carts, or any 


other Machinaments in- 
tended for ſtrength : And 
bow by a Model ta-judg 

B.A, the 


[5] 
the ſufficiency of ſuch Ex- 
gine as 1s repreſented by 
It. 

4. In the effe&t of Oars 
upon equal and like Veſ- 
fels, according to their 
Numbers, Length, Blades, 
and Motions with or againſt 
the fiream of ſmooth or un- 
even Waters, 

s. Inthe Motion or Tra- 
velling of Horſes, on their 
—_. Paces, and with dif- 
ferent Burthens on them. 

6. In the Strength and 
Velocity of Mills and their 
Wheels. 7. In 


[9] 

7. In the-Effets of Gun- 
pomder. . | 

8. In the Diſtance at 
which Sounds may - be 
heard. 

9. In the Diſtances at 
which- Odoriferos , matters 
may be ſmelt, 

19. In the Diſtanee at 
which the Objects of Sight 
may be ſeen. 

11. In the time of-the 
Returns made by vibrating 
Pendules. 

12, Inthe Lives of men 
and their Duration, 

_ Bg & 
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13: In Muſical & Sound- 
ing Bodzes, ſuch as Strings 
and Bells. 

14. In the Effets and 
Motions of F ire, and burn- 
ing Spirits, 

15. In the Riſing and 
Falling of Bodies, but eſpe- 
cially of Water in Pumps, 
Overſhot Mills, Leaks in 
Ships, the Heights of Rivers 
at 'their head above their 
fall into. the Sea. 

16, In Bellows, 

17. Inthe Prices of ſc- 
veral Commodities, as Maſts, 

Diamonds, 
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Diamonds , large Timber , 
Amber, Loadſtones, Q&c. 

18. In Mill-dams, Sea- 
banks, and in the Bulwarks 
or Walls of Fortreſles. 

19. In the Compreſſion of 
Wooll, and other Elaſtick 
Bodies, and of the Air with- 
in diving Veſſels,as alfo in 
the Effects of Skrew-preſſes 
upon ſeveral Materials. 

Having thus enumera- 
ted my. ſeveral Inſtances, 
wherein Duplicate, and 
Subduplitate proportion 1s of 
great importance ; I might 

now 
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now fall down-right upon 
the Application of thoſe 
proportions to each of the 
reſpective matters above 
mentzoned, But becauſe 
Cuſtome hath made ut al- 
moſt neceflary co make a 
Preface to every Diſcourſe, 
my Preface to this one Le- 
Gure (hall beſuch, as may 
ferve me for many more; 
that is, an Explication of 
what I my ſelf (atleaſt) uns 
derſtand by Matter, Bod), 
Figure, Place, Motion Quan 
tity, Quality , Habit, Time, 

Fropor- 


[43] 
Proportion, Weight , S wifts 
neſs, Force, and Elofticity: : 
which I ſhall do.withouc 
impoſing or ſcarce recom 
mending the ſame to. any 
ather. For. would be glad, 
when. any man ſpeaks. ta 
me in matters of impor- 
tance, by words which he 
uſes ofcen, . thar he would 
firſt give me a Didtionary of þ 
ſuch words, ta. contein 
what he himſelf meaneth by 
each of them. Wherefore I 
ſhall, as a Preface, prefix 
this Dictionary, wherein.l 

dare 
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dare not define Matter by 
Ens, or Subſtance, becauſe 
I think moſt men conceive 
Matter better than they do 
either of theſe two words, 
Ens, or Subſtance. Nor do 
I define the words, 7hink, 
Conſider, or Conceive, by the 
words, Soul, Spirit, Ad, or 
RR the like, for the ſame rea- 
# ſon. But preſuming you 
all underſtand, conceive , 
imagine, or fancy the words 
Matter and Thought , as 
well as any other I can 
ule, I venture to fay as 
follow- 


[15] 

followeth , and firſt , 
That 

1, Placeis the Image or 
Fancy of Matter, or Matter 
_—_— 

2. Quantity, the Fancy of 

Place, 

3. Ratio, (everal Quai!- 
tities confidered together. 

4. Proportion , ſeveral 
like Rationes, 

5. Sitnation,lſeveral Pla- 
ces confidered together, 

6. Figure is Quantity 
and Situation conſidered 
together, 


7. Body 


[16] 

7; Boay.is Matter and 
Figare confidered toge- 
ther. 

8, Motion 1s change: of 
Place. 

9. Time, the Image. of 
Motion. 

10. Quality, ſeveral Mo- 
tions conſidered together. , 

11, Habit. the ſame Mo- 
r10ns repeated. 

12, Likeneſs, leveral Fi- 
gures, or Qualities, and 
Proportions conſidered to- 

ether. 

13. Swiftneſs, Time and 


Place, 


[17 ] 


Place or Space confidered 
rogether. 

th. Force 1s Body and 
Swiftneſs conſidered toge- 
ther, 

t5. Right 1s the Image 
of Poſſeſſion, and is to it'as 
Place to Body, 

16, Elafticity T hall 
ſpeak of hereafcer. 

In the next place, I ſup- 
poſe all the Firſt Matter-of 
the World to be Atoms ; 
that 1s, Matter Immutable 
in Magnirude and Figure. 
| ſuppoſe Corpuſcles to. be 

as. 


[8] 
as many Atoms joyned to. 
gether, as make up a wiſtble 
or ſenſible 0bjed, and that 
all Funflure of Atomes 1s 
made by their /nate moti- 
ons. Moreover I {uppoſe, 
That every Atom 1s like 
the Earths Globe or Mag- 
net, wherein are three Points 
confiderable, wiz. two in 


pat the ſurface , called ' Poles, 


and one. within the ſub- 
ſtance, called Center, or ra- 
ther Byas, becauſe in A- 
toms we conſider neither 
Magnitude nor Gravity. 
Theſe 


le 
t 


Sz 
Theſe Aroms alfo may have 
each of chem ſuch Motions 
as Copernicus attributes to 
the Earth,or more. Laſtly, 
Morion to or from a Point 
makes a ftreight Line, and, 
about ir, a (circle. But from 
the Center to ſeveral Points 
in the Circle, is Angle. We 
further ſay, that the moti- 
ons of (Corpaſcles are com>. 
pounded of the abovemen- 
tioned motions of Atams ; 
and the marions of bigger 
and Tangible Bodies (viz. 
their qualities) are decom- 


pounded 


[ 20 ] 
pounded out of the Moti. 
ons, Situation, Figure, and 
Mapnitude of Corpulcles; 
= grwonkun of,, and by, 
the premitles all Phenome- 
1a in nature muſt be fol. 
ved. And this 1s all the 
Preface I ſhall trouble you 
with, being (as was ſaid) 


the Diftionary wherein to 
hind what 1 mean by every 
material word I intend to 
ule in this/enſuing Exer- 
ciſe, which we thus begin, 


VIZ + 


The 
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The Firſt Jnflance, 


IWherein Duplicate, and Sub- 
duplicate Ratio or Pro- 
portion is conſiderable, ls 


N the Velociti:s of two 
equal and like Ships 
which Velociries, I lay, are 
the” ſquare Roots of the 
Powers which either drive 
or draw them ; as, for ex- 
ample ,; Such two Ships 
having fails near double 
ro 
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to each other, or as 49 to 
25, the Velocity will be as 
5, the ſquare Root of 25 
unto- 7, the like Root of 
49. Again, if the ſails be 
near triple, or as 49 to 
16, there the Velocity ſhall 
be as 7 (the Root of 49) 
to4 (the Root of 16.) So 
as a quadruple Sail is r& 
quiſite to double ſwiftneſs, 
and noncuple to treble ; that 
is, The fails muſt be in du- 
plicate proportion to the 
ſwiftneſs of the -Ship ; or 
this, in ſubduplicate to 
that, Again, 


[23 

Again, let there be two 
Ships of Equal fails, but of 
unlike or unequal ſharp- 
neſs, ſuppoſe the head of 
one extremely obtuſe or 
quite flat, and the head of 
the other to be an Iſoſceles 

Triariple added thereunto ; 
I fay, the ſwiftneſs of theſe 
Bodies ſhall be as the Roots 
of the Perpendicular of 
that Triangle to the Root 
of half the Baſe, or halt 
breadth of the ſame. S6- 
condly, Or if the ſame Tri- 
angular head be cyphered 
away 
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away into an Angle from 
bottom to top ; then, as 
the Root of the ſame Per. 
pendicular 1s to the Root 
of the Depth or Thick- 
neſs, ſo are the Velocities, 
Thirdly, If the ſaid head 
be cyphered both wayes 
together, then the Pro- 
_—_ of Velocities ſhall 
as half of one of the 
above mentioned Propor- 
tions added to the other 
whole Proportion : Ex. gr. 
Suppoſe the Perpendicu- 
lar of the triangle-head 
be 


— <_ 6 
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be 36, the half- breadth 9, 
and the whole depth be 4 ; 
then the one Proportion 
ſhall be as 6, the Root of 
36,10 3, the Root of 9 : The 
half of which Proportion 
15$a36r06; and the other 
Proportion 1s- as 6, the 
Root of 36, to 2, the Root 
of 4. (Now add the Pro- 
portions of 6 to 6, to that 
of 6 to 2, the ſum will be, 

as 36toO12,0rasS3Zto I. 
Fifthly, Suppoſe two Pa- 
ralellepipedons of unequal 
heads or reſiſtances, Ex.gr. 
C as 
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as38tog, or 64 to40 : Ani 
{uppoſe the Sail on the big. 
ger, to that on the leſſer, 
to beas9to 4, or 72 to 32; 
then the Velocity of theſſ 1 
bigger ſhall be rothe Velo- 
city of the lefler, as the 
Root of 45 1s to the Root 
of 32. For if the Refiftan- 
ces be as 64-to 40; then, 
1f the fail of che bigger to 
that of the leſs were pro- 
portionable to the Refi- 
ſtances, the fail of the leſs 
ſhould be 45, whereas we 
ſuppoſe it bur 32, Where- 

fore 
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fore the Velocity ſhall be 
« Þ as the Root of 45, which 1s 
almoſt 7, to the Root of 
; | 32, which is about 5+, that 

IS, As x 14 (O11. 
Memorandum, That wet- 
ting of Sails (by leflening 
the interſperſt apercures 
berween the threds of the 
Sail-cloth) doth make the 
Sail, as it were, bigger; 
which biggerneſs may be 
known and meaſured by 
the increaſe of the Ships 
velocity upon ſuch wet- 
- Jting, For,it the Ship ſhould 
C2 move 
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move one tenth part quick. 
er after wetting than be-. 
fore, we may conclude the 
Sails are (ſwollen ro the 
equivalent of about part 
bigger; for 100 ( whole 
Root 1s 10) exceeds 61, 
whoſe Root 1s 9, by about 
z of 100. 

By theſe ways the diffe- 
rent Velocities, arifing 


from the different Trim of 


the ſame Ship, may be al- 
ſo computed, the beſt Trim 
being that which makes 
leaſt reſiſtance, c.cteris pd 
ribus. Nov 


[29] 
Now , having ſaid thus 


much of the Effets of. 


Sharpneſs and Sails, (the 


two! principal cauſes of | 


Velocity in ſhipping, . and 
unto which all others may 
be refcrred;) I ſhall add, 
That the-want of theſe two; 
Advantages are the chief 
cauſe, why ſhorr, bluff, un«: 
dermaſted Veſlels fail chea- 
per than others. 

For ſuppoſe two Ships! 
of equal +47: but of 
unlike dimenſions, the 
main Beam of the one be- 
C 3 ing 


- & » = " 
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ing ſcarſe 5 of the Keels ff ; 
length, and in the other, a || | 
full ; I ſay firſt, that the Þ | 


Hull of the latter ſhall coſt 
part more than that of the 
former, and the advantage 
as to failing ſhall be ſcarce 
z part. Again, ſuppoſe, the 
ſharper could carry + as 
much ſail more as the bluf- 
fer, whereof the advantage 
in failing would be ; part 
more, inal! =, Now, where 
the Sails are as 2 to 3, 
the Maſts and Yards muſt 
be as 4'to.9 in ſubſtance ; 
an 


[3r] 
and in value much more : 
And where the Maſts and: 
Yards are as 4 to 9 1n 
weight and bulk,the Cord- 
age and Rigging muſt be 
anſwerable : And - where 
the Maſts, Yards, Sa1ls,and 
Rigging are great, the 
Wind-taught of the Ship 
will correſpond, and will 
require proportionable Cae 
bles; and the weight of” 
the Anchor mult follow the 
ſize of the Cable, and the 
number of. hands muſt be 
proportionable to .all the 
CA, Pſc- 
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premiſles : So as the one 
Ship will coſt at leaf 
double as much as the 0. 
ther, and will fail at double 
charge of Wages and Vi- 
Quals, Ware and Tare,&c, 
Now if no trading Ship be 
( one time with another ) 
above . = of her whole 
» reign under fail, or 6 days 
! in 60, ſuppoſe the ſharper 
and larger-fſail'd Ship fail 
in 4 dayes what the other 
performs in 6; the ditte- 
rence will be but 2 dayes 
in 60, or - part of the Wa. 


ges, 


a> \-& £? 
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2es and Victuals, and o- 
ther charges ; whereas the 
charges 1s ſuppoſed to be 


more than double. I fay,, 


this confideration 1s of 
great weight 1n Veſſels of 
burden, efpecially ſuch as 
carry- groſs and cheap bul- 
ky Commodities , neither 
liable to damage orperith- 
ing : Of which. goods 7 
parts of 10 of all Sea» 
carriage do confilt. But 
on the other hand , where 


fafety againſt Enemies, . 
ſpeedy diſpatch upon 1m - 
C5 portant . 
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rtant occafions,, or pre- 
occupation of a Market are 
1n the caſe, there ſharpneſs 
and great Sails may be ad- 
mitted tothe greateſt pro- 
portions pratticable. 
Having thus digreſled, 
I mind you that we faid, 
Velocities . are the Roots of 
Reſiftances and Extent Hl 
Sails, &c, It may be wel 
 askt, How we know the 
lame, fince that very few 
Seamen or Shipwrights, el- 
ther in their writing or dil- 
courſes ſeem to underſtand 
or 
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or own this important Po- 
ficion. To which I anſwer, 
that I have by many Ob- 
ſervations, Calculations , 
and Compariſons, found 
the ſame to be preter propter 
true,although there be ma- 
ny circumſtances which in- 
termingle themſelves in 
this Experiment , ſo as to 
diſturb and confound it : 
As namely, The ill placing 
of Maſts, The ill cutting 
and ſtanding of Sails, The 
ll Trim of the Veſſel, with 
the Cleanneſs or . Foulneſs 


of. 
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of the ſame; The Sails 
more or leſs worn or wet; 
as alſoraught or ſlack Rig- 
ging, &c, Wherefore not 
onely. to avoid theſe laſt 
mentioned Intricacies, but 
alſo ro make theſe Poſitions 
Examinab'e by every one 
that defires.1t ; I fay, that 
Tm the different Velocity. of 
FF Bodies ( of ſeveral ſharp- 
 neſles, and as drawn or dri- 
ven by different Powers. of 
knocks or falling weights,) 
have been by my ſelf and 
athers much experimented 
in 
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in large Canales, or Troughs 
of water, firred with a con- 
venient ' Apparatus for 
that purpoſe, and by no 
man more, nor more judt- 
ciouſly, than by the Right 
Honorable the Lord Brounc- 
ker., Preſidenc of this So- 
ciety. For I do. not think 
it hard to. conce1ve , © that 
Weights and Sails are pow- 
ers of like Effect, and redu- 
cible to the ſame Principle; 
ſo as if a Body have moved 
in double velocity , when 
drawn by a quadruple 
weight ; 
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weight ; and in triple, when 
by a noncuple weight ; 1 
doubt not but the ſame 
will hold in Sails, or other 
impellent Powers of the 
ſame proportions. 

And for the further clear. 
. Ing or caſter trying hereof, 
I offer two ſmall Machina- 
ments heretofore made 1n 
this Society : The one, to 
meaſure the Velocity of the 
Wind, and the other its 
Power or Equivalency to 
Weight ; whereby ic did 
and will appear, when the 
wind 


| 
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wind 1s of double velocity; 
ic will ſtir a quadruple 
weight ; and the like in 0- 
ther caſes according tothe 
proportions of Roots and 
Squares above mentioned, 
The ſame may alſo be ſeen 
even in any good Turnſpit- 
Fack , where a quadruple 
weight makes double Velo- 
city (at the ſame diſtances 
of Time from the begin- 
ning of the Motion} both 
in the time of the Weights 
delcent,as alſo in the Revo- 
tutions of the Fly, and cach 

In- 
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termediate Wheel. Now 
perhaps the reaſon of theſe 
Phznomena- may be here 
expected ; to-which I an- 
{wer,chat the many parallel 
Inſtances. above and here- 
afrer mentioned, do, like 
concurrent witnelles, prove 
the premiſles, at leaſt as to 
any practical uſe,” And as 
for giving other reaſons 
(which I- take to -be Ex- 
plaining this Subje& from 
the very firſt Principles of 
Atomical Matter, and Moti- 
0n) I leaye it to diſcourſe, 
as 
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25 too long for this Exer- 
cile. 


The Stcond Inſtance 


k in the Strength of Timber, 
Oc. 


fr there beSquare Rods 
or Pieces made of any 
Clean Timber, or other Ma- 
terials, whoſe Ends let 
be ſupported with conve- 
nient Blocks or Fulcra : 
Theſe Rods in Experience 
will bear weight hung 1n 
the 
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the middle of them, acz 
cording to the proportion 
of their lengths or diſtance, 
between the Fulcra ; that is 
to ſay, a Rod A. being of 
double length to the Rod 
B, will bear 5 the weight 
which B can bear; and be- 
ing of triple length, it will 
hear one third ;_ G& {ic de 
caters, Again, let two of- 
thole equal and alike 
{quare Rods be placed Ofc 
vpon the other (fo as to 
rouch and fit,) then the two 
together ſhall bear 4 times 
ds 
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25 much as one alone, and 
three of them, placed as a- 
fore-ſaid, ſhall bear nine 
times as much, and ſo on 
in proportion of Roots to 
Squares. Again, lay the 
lame two Rods fide by fide, 
to each other , then they 
ſhall bear but double, three 
ſhall bear triple, and fo, 
forward, in Arithmetical 
proportion. From whence 


_ itfollows, that four of them 


placed ſquare, ſhall bear 
eight times as much as one 


alone. Bur if the ſame four 
Rods 
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Rods. taken as One, being 
of double length making an 
Octuple quantity to One, 
they ſhall bear but four 
times the weight of One 
alone. So as two like pie- 
ces of Timber, that are-in 
cubical or triplicate pro- 
portion of-therp Sides, are 
ſtrong but according to 
duplicate proportion , or 
the Squares of their refpe> 
Give Sides; and conſe- 
quently,to have like Veſſels 
(differing in Content as 
the Cubes of their like 
Sides) 
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Sides) equally ſtrong, the 
Timber of which they con- 
fiſt mult be Quadrato-qua- 
dratic ; that 1s to (ay, a 
Ship of 400 Tuns, equally 
ſtrong wich one of $0, 
mult have not only 8 times 
as much Timber in 1t, but 
16 times; which 1s ſeldom 
or never done, Which de- 
felt 1s the true Reaſon; why 
great Shipping is beth 
Dearer and ,Weaker than 
{mall Shipping, (no Ship 
in the world being lo 


ſtrong as a Nutſhel ;) 1 ſay, 


Weaker. 
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TWeaker , for what 1s here 
ſaid ; and Dearer, for what 
ſhall be ſaid hereafter in 
the fixteenth Inſtance of 
Maſts, Diamonds,&&c. And 
on the other hand , if the 
Timbers were Quadrato- 
quadratic , then the Ship 
of 400 Tuns would be 
loaden with her own Ma- 
terials ; if the Ship of 50 
Tuns were not over-tim- 
bered. 

Now, for not well un- 
derſtanding theſe matters, 
many men defigning En- 
gines 
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pines of ſtrength, do make 
Models of ſuch Machina- 
ments by a Scale (ſuppoſe 


wherein an inch repreſents 
2 foot,) by which the Mo- 
del is the 3;., part of the En- 
gine intended : And there- 
upon they conceive, thatit 
the Model be ſtrong e- 


nough to bear > part of . 


what the great Machina- 


ment is intended to bear , 


that then the ſaid great Ma- 
chinament will be ſtrong 
enough. Whereas indeed 


the Model muſt bear the 
full 


LF ——_ 
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fall > of what 1s intended 
for the great Machinament; 
otherwiſe great miſchiets 
will appear in the Work, 
Wherefore the Square of 
the Linear Difterence be. 
tween the Model and En. 
g1n, is the meaſure and way 
of trying the ſtrength and 
lufficiency ſought for : The 
Ignorance Whereof hath 
made many a poor Proje- 
Qor, Upon theſe Princi. 
ples,a Cask which will hold 
a Tun, ought to have 16 
times as much Timber in 
It, 
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it, as the Cask which holds 
onely a Barrel , or x of a 
Tun ; provided one be as 
ſtrong as the other (which 
isnot uſually (een. JFor the 
bigger Vellcls, Carts, &c. 
they are uſually the weaker 
compar'd with the ſtrength 
of the lefler; which appears 
alſo. in Animals, whole 
ſtrength 18 as the Square 
Roots of their weights and 
ſubſtance, wiz, if n725, 
Mice were equiponderate 
toone Horſe, the ſaid Horſe 


1s but > part as ſtrong as 
D all 
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all the faid Mice. | 
From theſe confiderati. 
ons the Scantlings of 7im- 
ber in Buildings muſt be 
adjuſted ; as for example, 
Let the Walls of any Room 
be infinitely, that 1s, ſuffi. 
ciently ſtrong; let the 
length and the breadth of 
the Room be given : Next, 
ſuppoſe the Room is to be 
made ſo ſtrong, as that eve- 
ry foot and a half ſquare 
ſhall bear a Man, and fo, 
that 31 5 ſquare feer ſhould 
bear a Tun weight, (rec- 
koning 
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koning 14 men to the 
Tun: ) Laſtly, let the 
ſtrength of the Timber be 
allo given. Now the Que- 
ſions are, to find the 
Scantlings of the _— 
Giſe, &c, firſt in ſquare 
pleces, and afcreveds by 

altering the Squares no 
more advantageous oblong 
Sizes; as for example, 
Let the Room be ſuppoſed 
26 foot long and 20 broad, 
viz. 520 foot in the Area, 
and able to receive about 
259 men, and to beay- a- 
'D 2 bout 
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bout 16 Tuns, Suppoſe 
the Timber be ſuch , as 
whereof a Rod ef.an inch 
ſquare, and 20 foot long, 
will bear ;; part of an hun 
dred weight; or, that 20 
ſuch Rods, or a Board of 
20 inches broad, and 26 
foot long within the walls, 
an whole hundred weight; 
.and {ſo the whole Floor con- 
fiſting -of about 16 ſuch 
Boards, but 4 600, Now if 
the fame Board were planck 
of 4 inches thick, it would 
bear 16 times 1600 or 256 
hun- 


| 
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tundred weight : If 5 inch= 
es, 400 hundred. weight : 
But the whole weight de- 
figned being but 325 hun-- 
dred, ſome fize berween 4 
and 5 inches thick will 
ſuffice in this caſe, where- 

ve ſuppoſe” the Floor to be- 
of planck without Giſe or 
Girder, Next, ſuppoſe in-- 
ſtead of this Planck there 
be uſed Gife of double 
thickneſs ro the faid 
Planck; and placed at qua-- 
druple diſtance ; -I ſay, the 
Effet and Strength will be 
E 3, te 
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the ſame with half the ſtuff, 
And I alſo ſay, that one 
Girder alone of 48 inches 
ſquare, and 20 foot long, 
1s near Equivalent to the 
17 Giſes of 9 inches deep, 
and 4: broad-abovemen- 
tioned ; which Girder has 
but half the ſtuft which the 
Giſe had ; as the Giſe did 
contein but .half the ſtuff, 
which the 4.5 inch-Planck 
firſt mentioned did con- 
tein. Which ſaving of 
ſtuff is the reaſon of divi- 
ding Plank into Girders, 
Gife, 


( 
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Giſe, and Board. Where 
note, that theſe Proporti- 
ons and Scantlings are not 
offered as exaQ and beſt 
for prattice, but onely to 
intimate-the method of in- 


quiring into theſe matters 
ſo uſeful in the world. 


The Third Inſlance- 
In the Oars of a Boat (vc. 


O determine or make 
a good eſtimate of the 
power of Oars, | firſt, for 
D 4 caſter 
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eaſter calculation, ſuppoſe 
a Paralel|ipipedon-Boar 
or Vellel, of breadth fit for 
a pair of Skulls, wz. of a- 
bout 5 foot broad, and of 
tength ſufticient for 9 ſuch 
Skulls or Oars, viz. about 
30 foot long, and one foot 
deep, and to draw but 
three inches water. Next, 
I ſuppoſe, that every Skul- 
ler with his Skulls and 
Bench, &c. their weight to 
be equivalent to three Cu- 
bical foor of water ; fo as 
eyery pair of Skulls (with 
ts 
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Its ps) depref-- 
ſes or finks the Velſel 5, of a 
foot, or about 5 of an inch; 
Now,ſuppoſe alſo a ſmoorts 
calm ſtanding water ,. in- 
which one Rower will row- 
this Veffel- 22000 foot; or 
aboye two miles in an hour 
or 3600 ſeconds; I fay rhen,. 
that,if one Remex or Skuller. 
move 1 2 quarters or 3.1nch.. WÞ * 
e draught,12000 feet for-- #3 
ward in 3600 ſeconds; then - 
4Jlike-Rowers ſhall move - 
the ſame Veſſel, drawing” 
15 quarters, or 3 2 inches- 

Ds, of. 
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of water, the ſame 12000 
feet, 1n 1800 ſeconds plus 
360 ſeconds,or inall, 2160 
ſeconds : And that 9 ſhall 
row the ſame Veſſel, as the 
Root of 21 to- the. Root of 
2o8,which 1s,as near 3 to 7; 
or in: of the time that one 
Rower alone could have 
done the ſame. Apain, 
fuppoſe each Qar lengthen- 
ed from two to.three, and 
that as many ſtroaks are 
made in the ſame time as 
before ; then the. Velocity 
fhall increaſe proportiona- 
bly. - But 
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But ſuppoſe , thac the 
Oars remain of the ſame 
length, but chat the Blade 
te doubled ; then-the Velo- 
city ſhall increaſe bur ac- 
cording to the Roots. of 
that doubling, or as 10 to 
7,0r7 to 5, &c, ſuppofing 
[til] the fame number of. 
ſtroaks, within the ſame. 7 
time, in every Caſe or. Ex- 
periment. 

Again, ſuppoſe. theſe 
Experiments be made nor. 
in. {till water, but in water 
which runs. 6000. foot an. 
hour 3. 
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hour 3 then, againſt the 
ſtream the Velocity will be 
lefſened: by one half, and 
accelerated anfſwerably 
with it. 

Laſtly, if the ſaid water 
be ſo. rough , as that che 
Veſſel heavs and ſets, ſup- 
pole 20 degrees of theQua- 
drant in it; then, foraſ- 
much as the Boats way will 
be encreaſed as much as the 
Zangent of 20 degrees ex- 
ceeds the Radins,the way or 
Velocity of the Boat muſt 
bare proportionably. 
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The Fourth JInſlance- 
In the. Motion of Horſes. 


| pr an Horſe can 
| WV travel 5 miles an- hour 
with - 200 pound burthen _ 
on his back ; then with 
half the faid burthen he 
ſhall travel 75; and with. 
double but three mites and” 
a half, Again, ſuppoſe a 
Horſe with 200 pound 
burthen can endure to tra- 
ve 10 hours per diem ; thert 

with 
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with half the ſame burthen 
he may endure 14 hours, 
and with double but 7 
hours. Laſtly, fuppoſe a 
Horſe (as Race-horſes) can 
run afrer the rate of four 
miles in x of an hour, or 
32 miles per hour. then 
they can run about 6 miles 
z.1n =, or after the rate of 
24; miles per hour; and 
in one half an hour can run 
8 miles, or after the rate of 
x6 miles per hour ; and 
in a whole hour can run 
12.5, miles ; andin 2 hours 

can 
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can run 16 miles, or $ 
miles pex hour ; and in 4 
hours can.run 24 mules, at 
6 miles per hour ; and in 
$ hours 32, or 4 miles pey 
hour ; and in 16 hours 
may go 48 miles, or 3 
miles in an hour. All 
which agrees well cnough (--F 
with Experience, WC 
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The Fifth Inſtance. 
In Mills. 


Wii the wind blows, 


poſe, on a Saw-. 
will , in "Ik Velocity; 
there the -Saw-mill, which 
carried but one Saw, 
ſhall carry four ; If treble, 
" ſhall carry nine. And the 
like 18-true of water guſh- 
ing out upon the floats of 
Under-ſhot Mills ; as may 
be ſeen in the Stampers of 
Paper-Mills, the Stocks of 
Fulling-- 
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Fulling-Mills ; and other 
Works of the like nature. 


The Dixth Inſlance;. 
In Gunpowder. 


7T= way of a Buller, 
- ſhot out of a good 
Gun,is as the ſquare Roots 
of the quantity of che Gun= 
powder fired; I fay, of 
Powder fired , becauſe what 
goes ont unburnt, goes ra- 
ther as Shot than Powder ; 
and the Length of Guns fig- 
nifies only the conſtraining 
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of the Powder within the 
Lines of Direftion , ill i; 
be all fired : The uſe of 
hard ramming and ſcrey. 
ing of Guns, being allo the 
ſame; and the excellency 
of Powder being to fire 
quick, and before it goes 
out of the Gun. I ſay there- 
fore, the Velocities cauſed 
by Gun-powder are as the 
Roots of the Powder fired, 
that is to ſay , 4 pound of 
Powder, all equally fired 
within the Piece, ſhall car- 
ry a Bullet twice as far as 
one 


rs * # 
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one pound ſhall do; and 
in Zime, as 10 tO 7; which 
laſt mentioned numbers 
are the Roots of the double 
diſtances afore-mentioned. 
Now, if the Capacity of the 
Concave of Guns ought ro 
be, as the Weight of their 
Bullets or Powder ; then, if 
the juſt length of any one 


Gun hath been well found * 


by good Experimentation, 
then may alſo be known 
the length of every Gun 
for every Bullet reſpeive- 
ly. As, tar example, ſup- 
pole 
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e a Gun, that carries a 
Ball of 5 inches Diameter, 
be 10 foot long in the Con. 
cave, then the Content of 
the ſaid Concave will be 
3000 Cylindrical inches, 
Now the queſtion 18, how 
long mult the Piece be, 
which carries a Bullet of 
7 inches Diameter ? I ſay, 
that foraſmuch as the 
Weight of the 5-inch Bul- 
ler, co: that of 7, is as 125 
co 34.3; the Concave of the 
greater Gun muſt be in 
the ſame proportion to 
2090 
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3000,viz,Þ232 like inches, 


er, | ſo as it may contein and 
n«. Þ fire a proporrionable quan» 
of F tiry of powder : Which 
be | $232 being divided by the 


frea of the Buller, 49, the 
Quotient will be 168 inch. 
6s, or 1g foot; that is (re 
(peak ſhortly and plainly) 
The Length of Guns muſt be 
meaſured by the ——_ 
of their refpeftive Bullets. 

cannotlay,'I have tried dh. 
effets of Gunpowder to be 
inthe abovemention'd pre- 
portion, but have credibly 
heard 


[79] 
heard itto be ſo; and be. 
cauſe of the Similitude of 
Sails, Weights, Knocks,and 
the other points above de- 
ſcribed, unto this of Gun- 
powder, I believe it ; and 
recommend it to your fur- 
ther thoughts and experi- 
ence, 


The Seventh Inſtance. 
Of Sounds. 


J E there be many Equal 
Sounds ; 1 fay, that the 
Diſtances, at which they 
may 


n 
| 
| 
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may be heard, are the 
Roots of the Numbers of 
ſuch Sounds. For, four 
Muſquets will be heard 
twice as far as one, and 
nine thrice ; and ſo of the 
reſt, By which reckoning, 
the hearing of ſome of our 
Fleets Engagement with 
the Dutch even toS, James's 
Pork near this City is ea- 
' fily ſolved ; and the truth 
of that Obſervation doth 
reciprocally countenance 
this Dottrine. For ſup- 
pole both Fleers (confiſt- 


ing 
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ing of two hundred Ships 
great and ſmall ) had a- 
bout 12000 pieces of Ord. 
nance -on board them, 
which ata Medium ſuppoſe 
to be Demi-Culverins: 
Suppoſe alſo, that a Demi- 
\culverin, with the ſamecir- 
*cumftances of Wind and 
Air, may be as eafaly heard 
hve miles, as the ſaid En- 
gagements were heard 160 
miles. Then I ſay, that 
I024 -of the ſaid 12009 
Guns firing together , or 
very near the ſame time , 

might 
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might (as they were ) be 
well heard 160 miles ; and 
that about 4000 ſuch Guns 
might as well be heard 300- 
miles, as one Demi-Cul. 
verin hive miles ; which laſt 
point I add, to prevent the 
unbelief of a probable mat- 
ter, when it ſhall happen. 
Now what effect this had in 
the Popes Preſage of the 
Battel of Lepanto, I know 
nor, 


The 
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The Eighth. Inſtance 
Of Smells 


.. that the: Diſtances 
arwhichthey are perceived 
are:the Roots of: the Quan- 
ticyc.of; the: Matter out. of 


[ Say: the ſame: of Smells, 
VIZ, 


which they: are: emitted'; 
which: Dodrin1i apply to 
ſolve-what.Lonce'did hard- 
ly believe, wiz. that Ships 
coming from America to- 
wards Portugal, did ſmell 
the.” Roſemary and other 


odor1. 


3 
odoriferous herbs 60 miles 
off from the Land : The 
which ſeems not only cre- 
dible, but very likely. For; 
fa foot ſquare of a' Roſe- 
mary-Field may be ſnielt 
ohie Perch or Rod (whereof 
340 'make a' mile;) then a- 
boat 8000 Acres of Land, 
whereon ſuch ſented Plants 
do grow (or a' piece of 
Land about 4 miles long, 
and 3 miles broad';- or 6 
miles long ,- and 2- miles 
broad /) may be ſmelt 64 
miles : And 72000 Acres 

E 2 of 
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of the like Land, or a par. 
cel of ſuch Land about 11 
miles {quare, may be {melt 
as many Teagues , or near 
200 miles. And this Con- 
fideration I pitch upon, as 
one of the grounds where- 
upon I would build a Do- 
arin concerning the Influ- 
ence of the Stars, and other 
Celeſtial or remote Bodies 
upon the Globe of the 
Earth, and its Inhabitants, 
both Men and Brutes. 


The 


[77] 
The Ninth Inſtance 
Concerns Viſible Objefs. 


[9 alſo, that four equal 
; and like Candles will 
give light but twice as far 
as one,and 9, thrice as far ; 
and that 16 will alſo en- 
lighten but 4 times as far as þ 
one, &c, And if a Flag or * 
Ships-Vane of a-yard ſquare 
may be ſeen a league off 
at Sea, it muſt be 2 yards 
ſquare, or 4 ſquare yards 

E 3 ro 
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to be ſeen 2 leagues, and 
ſo farward. [But whoever |. 
will make experiment here. 
of, muſt firſt conſider, how 
many miles in thicknels of 
a Middling, Clear, and Di 
aphanous Air do make an 
Opaque. For we find, that 
although a very thin plate 
Fry of clearGlaſs bs to hin« 

f der our fight of near Ob- 
jets but very little; yet 
we alſo know, that great 
number of them ( ſuppoſe 
one hundred ) can ſcarce 
be ſeen through at all. 


Here. 
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Hereunto alſo muſt be ad- 
ded the Confideraman of 
the Convexity of the Earth; 
and then I doubt not, but 
this Dottrin (of Roots and: 
Squares) retifhed and core- 
rected with the two addi- 
tonal Confiderations laſt- 
mentioned, wall hoid con-- 


erning Viſible and Lucid 
Bodies, as was above Pro-- { 
pounded. MY 


E 4. The- 
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The Tefith Inſtance, 


In the Time of the Vibration 
of Penduhes. 


He times in which the 
Returns of a Vibra- 
ting Pendulum are made, 


I. are the Roots of the Di- 


ſtances between the Cen- 
ter of the Pendulum, and 
the Center upon which it 
moves. I ſhall need to 
make no application of this 
Truth , fince we all enjoy 

the 
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the benefit of it in our more 
regulated Clocks and Mea-. 
ſures of Time , which are 
now in common ule, and 
from whoſe Improvements. 
ve may moſt hopefully ex- 
pett a better meaſure of 
Longitude upon the Sur- 
face of the Earth: The furs 
ther uſes which may- be 
made hereof, (1t being a 
very fimple- and examina- 
ble Experiment) 1s to wit- 
neſs and give evidence to 
other the more abſtruſe and 
complicate Poſitions, which: 

E 5 are. 
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are of the like and parallel 
Nature. 


The Eleventh Inſtance 
In the Life of Man, and its 


Duration. 


FF is found by Experi- 
n L ence , that there are 
Y more perſons living of be- 

- tween 16and 26 years old, 
than of any other Age or 
Decade of years in the 
whole life of Man (which 
Dauid and Experience lay 
t@ 


— —_— — ——— * A we 
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to be between 70 and 85 
years:) The reaſons where- 
of are not abſtruſe, viz. be- 
cauſe thoſe of 16 have patf- 
led the danger of Teeth, 
aro, hacks Ric- 
kets, Meafles , and Small. 
pox for the moſt part : 
And for that thoſe of 26. 
are ſcarce come to" the: 
Gout, Stone, Dropfie, Pal-. 
ies, Lethargics , Apople- X 
xies, - and other Infirmities 
of Old Age. Now whether 
theſe be ſufficient reaſons, 
is not the preſent Enquiryz 


but. 
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but taking the afore-menti. 
oned Afſertion to be true; 
I ſay, that the Roots of eve. 
ry number of Mens Ages 
under 16 ( whoſe Root is 
4) compared with the ſaid 
number 4 , doth ſhew the 
proportion of the likely- 
hood of fuch mens reach- 
ing 70 years. of Age. As 
for example; 'Tis 4 times 
more likely, that one of 16 
years old ſhould live to 70, 
then a new-born Babe. *Tis 
three times more- likely, 
that. one. of 9 years old 
ſhould 


[35] 
ſhould attain the ſaid age 
of 70, than the ſaid Infant. 
Moreover,'tis twice as like- 
ly, that one of 16 ſhould 
reach that Age, as that one 
okq, years old ſhould do it ;; 
and one third more likely, 
than for one of nine. On the 
other hand, 'tis 5 to 4, that 
one of 26.years old will die 
before one: of 16; and 6 
to 5, that one of 36 will die 
before one of 26; and 3 
to 2, that the ſame perſon 
of. 36 ſhall die before. him 
of 16 :. And fo forwardac- 
cording 
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cording to the Roots of 2+ 
nay other year of the decli. 
ning Age compared with a 
number between 4 and 5, 
which-is the Root of 21, 
the moſt hopeful year for 
Longevity ,. as the mban 
between 16 and 26; and is 
the year of perfe&ion, ac- 


XY cording tothe ſenſe of Our 


Law, and the Age for whoſe - 
life a Leaſe is moſt vakua-. 
| ble.. Toprove all which, I 
can produce the accompts 
of every Man, Woman, and 


Child, within a certain Pa- 
riſh: 
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riſh of above 330 Souls ; 
all which particular Ages 
being caſt up, and added 
together,and the Sum divi- 
dd by the whole number of 
Souls, made the Quotient 
betyeen 15.apd 16 ; which 
call (ifit be Conſtant or 
Uniform) the Age of that 
Pariſh, or numerous hdex 
or Longzyity there, Many 
of which Indexes for ſeve+ 
ral times and places, would 
make an uſetal Scale of Sa- 
lubricy for thoſe places;and 
abetter Judg of Ayres _ 

e 
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the conjeCtural Notions we 
commonly read and talk of, 
And ſuch-a Scale the King 
might as cafily make for all 
his Dominions, as I did 


this for this one Pariſh. 


The Twelfth Inllance 
In Muſick, 


| # Hows a Muſical String, 
one end thereof be- 


ing faſtned ; hang unto the 
other ( over a convenient 
Bridg) any weight which 
may ſtrain it to ſomegrave 
Muſical Tone or Note; = 

cc 


we 
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{ ſome other ſtring of near 
the ſame length ,. Uniſone 
thereunto, Laſtly, inſtead 
of the firſt weight , hang to 
the firſt String the Quad- 
ruple of the ſame weight ; 
and it will appear, that the 
String with the quadruple 
veight ſhall yield a Tone 
ofan 8* or Diapaſon above 
it ſelf, when ſingly charged. 
The reaſon is, becauſe the 
quadruple weight doubles 
the number of Vibrations, 
(2 being the Root of 4:) 
And for that the Ratio For- 
walis 


[90] 
malzs of Tones lieth in the 
number of the Vibrations ; 
and of the Diapaſons, in 
the doublneſs of ſuch num. 
bers. By the ſame Methad 
of hanging-on ſeveral 
weights at one end of the 


lame String, all Tones may 
be produced, of which ſuch 


String 1s capable. The 
Tones or Notes alſo of like 
Bells and Drums do follow 
the ſame proportions of 
their Tenſion and Metral, 
ſo as able Artiſts can caſt 


Bells in Tones afligned. 
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Che Thirteenth Inſtance, 
Of Fire and Spirits. 


[3 a Cylindrical Flat- 
- bottam Veſlel be filled 
vith Water , and ler it be 
ried , 13 what time ane 
Lamp or Candle would 
make the water boyl 
through, or come up £0 
ts greateſt heat : Then ſee, 
In how much leſſer time, 2, 
3, or 4 more like fires will 
baſten the ſame effeft. I 


Cans 
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cannot ſpeak poſitively 
hereof, . bur know from ſe. 
veral Obſervations, that 
the Acceleration aboveſaid 
ſhall not be made in Arith- 
metical Proportion ; for- 
aſmuch as I know, that in 
Fire-works great Fires are 
more profitable than ſmall; 
as in Brewers Coppers, and 
Iron-works may be ſeen; 
wherein double Fires pro- 
duce more than double dil- 
patch or advantage, I ſhall 
therefore ſuſpend this mat- 
ter, and paſs to the meaſu- 

ring 
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ring of the Spirituoſity of 
Liquors , Or in what pro- 
portions ſeveral Liquors 

contein more or leſs of in- 
fameable or ardent parts. 
Now in this caſe I conceive, 
the Confideration of Roots 
and Squares 1s alſo mate- ' 
rial ; for I underſtand by 
trength or multitude of , 
Ppirits, the Space, greater 
or lefler, into which: fuch 
Liquors will be rarified, 
or will fill with Spirits: 
As for example, if a Pint 


of Water rarified into Va- 
pour 
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pour wilt fl a Globe but 
of 3 foot Diameter; and'a 
Pint of re&ified Spirit of 
Wine will fill a Globe of 
ſix foot diamerer,or'$ times 
as large as that of Water; 
F (Hall fay; that there 1s ? 
times as much Spirit or Va- 
pour in'one as int the other. 
»Bart if theſe Liquors were 
put into” open* Lamps or 
Veſſels, there the ſpace in 
which the Spirits riſe, are 
the Roots', whoſe Squares 
do'ſhew' the Spirituolity of 
tliole SO : Ex: gr. Let 

there 
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there be a Lamplike Vetſet 
of common' Aquavite ; in 
tuck place a Week ashigh 
w the ſame will} bury by 
ae rifing. of the Spirit un- 
. Jo it, ſuppoſe an- inch: a» 
bove che ſurface of the Tii- 
quor : Now, let there be'z 
ike Equal veſſel: with- ſuch 
2Spirit, as will riſe u 
higher, ſuppoſe to a Week 
placed two inches above 
he Surface ; in this caſe, [ 
liy,-that the latter Liquor 
quadruple in ſtrength or 
extent of Spirit to the for- 
mer 3 
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tier ; for 'tis certain, that 
as the Spirit. riſeth double 
upwards, ſo alſo it emitteth 
or rarifieth it ſelf double 
alſo fideways ; and conſe. 
quently the quantiry of the 
Spirit or Vapour muſt be 
quadruple ; and ſoof other 
proportions. 
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The Fourteenth Inltante, 


Of Riſrag and Falling 
dies ; ; bus —fwrrn. Je 
Waters in Pumps and 
River-ftreams. 


Et it be obſerved in che 
Tranſparent Pipe of 2 
Forcing Pump, at how ma- 
ny troaks the Water is for- 
ced from the Bottom to 
the Top ; and let as many 
marks be made at the feye- 
ral places unto which the 
F Water 
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"Water mounted at every 
ſtraak -( which ſtroaks we 
{uppoſec to be all in Equal 
Times; it will.appear,that 
all the ſaid Diviſions will 
be according to the Pro- 
portions or the Logarithms 
above-mentinned, As for 
the Deſcents and Accelera- 
tions of falling Bodies, the 
Times are the Roots of 
theſe Spaces , which they 
fall in the.ſaid times reſpe- 
lively, The great effe@ 
whereof we fee in Owerſbot- 
Mills, where a little water 
falling 
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falling upon a Wheel of a 
large Diameter, produceth 
wonderful Effefts ; the 
which may be well compu- 
ted upon the Principles we 

hold forth. | 
Waters alſo have greater 
forces in the aboye-menti- 
oned proportions, as the 
hole or place whereat they 
ſue is lower from their 
Surface ; as may be ſeen in 
all Breaſt. and Underſhot- 
Mills; where it is pleaſant 
to divide the Sinking of 
the water into Equal Spa- 
F 2 CES 
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-ces, and to count the 
Clacks, Revolutions or 
'Stroaks made within the 
Time of the waters finking 
-exery fuch cqual Space; 
for therein the above-men. 
;tjoned Logarithmes may 

= alto be obſerved. 
"y Unto this head may be 
7 referred the Leakage of 
Ships, For let there be 2 
:hole #9 a Ship fomewhere 
under water ; then ler it be 
teen, what water comes in 
at the ſaid hole, withim-any 
fpace of Time; then let 
the 
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the 1ike- hole be made at- 
double the perpendicular 
diftance- from the cop of 
the water., and there (hall 
come in four times as mach 
3 at the upper hole; and 
ler a third be ac three: 
diſtances , and that ſhall 
admir 9 times as much, &c, 
Apain, let there be two E-- | 
qual holes or Leaks in @' 
Ship, the one at Head, and 
the other ar Stern , and let 
the Ship be in motion; then 
the Leakage at the Head is 
compoſed of the preſſure of 

F. 3: the 
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the water from the-Surface, 
and of the Ships Motion 
together. Moreover, ifthe 
Ship make double way, the 
Leakage will be quadruple; 
if treble way,noncuple,&c. 
Wherefore to ſtop Leaks a- 
fore, the Ship muſt ſtop its 
| motion, eb , or bear up 

FJ to go with the Wind and 
Sea, &c. 

Laſtly, I ſhall add, that 
the Swiftneſſes of Waters 
or. River-ſtreams, are 
the Roots of the Power 
that cauſes them ; which 
cauſes 


[ 103 ] 


cauſes are Steepneſs or De-- 
ſcent in x ſharper Angle 
from the Perpendicular. 
Wherefore knowing by ob- 
ſervations, what degree of 
Steepnels cauſeth any des 
oree of Swiftneſs ; hereby, 
and by our Doftrin, the 
Height of ground where a- 
ny River riſeth above its 
fall into the Sea, may be 
computed. 


F4 The 
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The Filteenth Inſtance, 
In the Blaſt of Bellows. 


P lron-work Furnaces 
are the greateſt and moſt 
regular moving Bellows 
that are any where uſed ; 
the which are commonly 
turned by the eyeneſt over. 
ſhot Wheels, Now the 
Times wherein theſe Bel. 
lows riſe and fall, are 
Roots of the Strength of 
luch Bellows-blaſt upon 
the 


s 
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the fire; for riſing in: 
donble Quicknels admits 


double air in the ſame 


Time; which being 1n like 


manner ſqueezed out a- 
gain, double Quickneſs 
makes double Expulfion , 
and conſequently double 
Swiftneſs ; (the whole paſ- 
ſing through the fame 
Twire-pipe in half the 
time ;) and double Swift- . 
neſs makes quadruple e- 
fects upon the fire or Fur 
nace, as aforeſaid, 


5 The 
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The Sixteenth Inſtance; ' 


In the Price of ſeveral Com- 
modittes. 


OUppole a- Maſt for a 
{mall Ship be. of 10 
inches Diameter, and as is 
ulual,of 70 foot in heighth, 
and be worth 4o s ; then a 
Maſt of 20 inches through, 
and. double length alſo, 
; ſhall not onely coſt eight 
times as much , according 
to. the Otuple quantity of 
Tim= 
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Timber 1t conteins, bur 
ſhall coſt 16 times as much, 
or32 1. And by the ſame 
Rule, a Maſt of 40 inches 
throughthall colt 16 times 
321, or 5161, Of- which 
laſt Caſe there have been 
ſome inſtances. But where- 
as it may be objetted, That 
there are no Maſlts - of 
four times 70, or 280 foot 
long, I ſtill ſay, that the 
Rale holds in common pra- 
Riceand dealing, For, if 
a Maſt of 10 inches thick, 
and 60 foot long, be worth 
| 30 $5. 
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395; a Maſt of 20 inches 
throughout, and 8o foot 
long, ſhall be worth 15 /, 
And a- Maſt of 40 inches 
thorough, and 100 foot 
long (not 280 foot) ſhall 

be worth -near 100 [, 
Moreover, ſuppoſe Dia- 
monds or Pearls be equal 
and. like in. their Figures, 
Waters,Colours, and Even- 
ne[s, and differ onely in 
their Weights and Magni- 
tudes ; I fay, the Weights 
are butthe Roots of their 
Prices, as in the Caſe a- 
fore- 
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foregoing. So a Diamond' 
of Decuple weight, is of 
Centuple value. The ſame- | 
may be ſaid of Looking- 
glaſs-Plates. I might add, 
that the Loaditone A, if ic 
take up-10-times more than 
the Loaditone B, may be 
alſo of Centuple value. 
Laſtly, A Tun of ex- 
treme large 7amber may be 
worth two-Tuns of ord1- 
nary dimenſions ; which: 
is the cauſe of the dear- 
neſs of great Shipping a-- 
bove ſmall ;. for the _ 
® 
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ofa Veſſel of 40 Tuns may 
be worth but'g [. per Tun, 
whereas the Hull of a Veſ. 
ſel of 1000 :Tuns may be 
worth near 15 /. per Tun. 
From whence ariſes a Rule, 
how by any Ships Burthen 
to know her-worth by the 
Tun, with the Number and 
> S1zc of her Ordnance, 4c. 


The 


ay 
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The Seventeenth Inſtance, 


In Mill-Dams, Sea-Bancks, 
and Bulwarks of For: 


treſſes. 


CUppote any Wall, Dam, 
or. Banck , to be juſt 
ſufficient to. keep out. or 
refilt the Sea, or. other 
Stream again(t the appulſe 
of its waters, being of a cer- 
tain force; I ſay, that to 
make this Wall or Damm 


itrong enough. againſt. 2 
double 
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double ſwifrneſs of ap- 


pulſe, it muſt be augmen. 
ted by quadruple thic- 
kneſs; and if it muſt be 
made ſufficient againſt the 
greateſt violence which e- 
ver was obſerved, then that 
violence being known, 1s 
the Root of the number by 
which the Walls thickneſs 
muſt be augmenred, 

So Cannon-Bullets do 
Execution or batrer in d#- 
plicata ratione of their 
ſwiftneſs; and therefore 
Ramperts mult be _ 
an 


). 
I. 
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and thick in duplicata ra- 
tione of the ſaid [wiftnefs, 
which depends upon the 
Diſtance of the Battery, 
and the degrees of Tardati- 
on, which- Bullets make in 
every part of their way be 
tween the Gun and the 
Rampert , which they are 
to batter. Where- note-, 
that Bullets commonly beat 
out a Cone of Wall, whoſe 
Vertex 1s 1n the Bullets En- 
try, and hke the Conical 
Fovea to be ſeen in the 


Sand of an Hourglaſs. 
| The 
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The Eighteenth Inftance,.. 


In the Compreſſton of Treld- 
ing and Elaftic Bodies, 
as Wooll, &c.. 


CUppoſe ſome Cylindri- 
cal. or. other parallell'd 
fided Veſſel, fall'd with 
Wool, or Down, or Fea- 
thers, or other Elaſtic Ma- 
terials; let the ſame be 
covered with - a moveable 
Head (ſuch as in prefling 
of. Pilchards_ they call . a 
Buck- 
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Buckler ; ) then firſt obs 
ſerve, how low the Buck- 
ler deſcendeth by its own 
veightz and then upon 
this Head or Buckler lay 
2 triple weight, to- make 
the whole quadruple, and 
it will appear, that the 
Buckler will. fink bn juſt 
2s much-lower ; and being 
Noncuple , another - like 
Space. lower : So as the ſe. 
veral Spaces of. Depreſſi. 
ons are the Roots of the 
depreſſing Powers. From 
hence may be ſeen, how. 

the 


6? | venof Gold. Burt, that Sil- 
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the Force muſt be increa(. 
ed atevery Turn or Thred 
of a Screw-Preſs ; which 
being done according to 
the proportions here un- 
derſtood,, I doubt not, 
but a Light Subſtance wich 
a2 convenient aratus, 
might be compreſſed unto 
the Denſity and Weight e.. 
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ver might be lo condens'd, 
1 made no queſtion, till I 
beard of ſome Anomaly in 
the practice, which I muſt 
better confider of, The 
further 
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further Truth whereof doth 
appear in the Under-water. 
Air within the Veſſels of 
Water-Divners, who the low- 
er they '£ da find their 
ſtack Air more and 
more. to. ſhrink; and thac 
according to the Roots of 
the Quantities of the 

r.incumbent Water or 
Weight, In hike manner 
take a Bow, and hang 
any weight to the middle 
of its ftring, and obſerve 
how low'1t draweth the faid 
ring, Now, if you ſhall 


qua- 
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quadruple the ſame weight, 
It will draw down double 
the firſt diſtance, and non- 
cuple will draw it down 
treble , &c. So as in a 
- drawn Bow, let the Arrow 
be divided into guotcungque 
partes , each equal part of 
the Tenfion carrieth the 
Arrow to an Equal D1-. 
ſtance, notwithſtanding 
each equal part of the Ten- 
hon was made by Unequal 
power, and that each equal 
Space or Part alſo of the 
Arrows firſt flight requires 
Unequal 
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Unequal Force, viz. leaſt 
ſtrength at firſt, and moft 
at daſt; and that, in the 
proportion firſt mention- 
ed, So in the Fuze of a 
Watch,the greateſt ſtrength 
of the Spring 1s made to 
work upon the ſhorteſt Ve. 
ds ; and the leaſt upon the 
longeſt, fo as to equalize 
the whole. The like alſo 
happens in the 7radion of 
Muſcles upon two Bones 
with a turning Joynt be- 
tween them ; which Bones: 
and Muſcles make a Tri- 


angle 
3 
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angle, whereof the Muſcle 
is the Baſe, ſubtending the 
Angle-Joynt, Now inthe 
working, the Muſcle is 
ſrongeſt, when the Veaz 
ts fmalleſt, as lying moſt 
obliquely ; and vice vert, 
when the Muſcle-and mo- 
ving Bone come tomake a 


right Angle. 
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An Appendix 


OF 
ELASTICITY. 


Aving done with the 
Confideration of du- 
plicate and ſubduplicate 
Proportion in Elaſtic Bo- 
dies and Materials, I hope 
It will not be amiſs toſub- 
joyn a ſhort Appendix of 
Elaſticity it ſelf , whereby 
to draw forth the better 
G thoughts 
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thoughts of other men for 
Countenance or Cprretti- 
on. Wherefore I ſay as 
followeth ; viz. 

Firſt, Suppoſing every 
Body to have a Figure or- 
Pofiture of its own, out of 
which it may be diſturbed 
by External Force; I lay, 
that Eluſticity is the power 
of recovering that Figure, 
upon removal of ſuch 
Force, 

2, I think it eafielt to 
confider Elaſtic, Springing, 
or Reſilient Bodies, as La- 


min, 
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mine, Laths, or Lines; fo 
as 2 ſtreight Lath, being 
by force bent circularly , 
doth upon the removal of 
) ff that Force, return to. be 
'K freight again by its E/afti» 
city; and a Circular Hoop 
being forced ſtreight, leaps 
back into its own crooked- 

neſs by ies Elgfticity, 

3. Elaſtic Bodies in 
their returns do overſhoar 
their own Natural Poficure, 
ind vibrate cis city} the 
Point they ſeek, as doth a 


Pendulum, or Magnetic- 
G 2 Meedle, 
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Needle, till at length they 
relt ; the one in his Per- 
pendicular, and the other 
in his Meredian. 

4. An Elaſtic Body isa 
groſs 7angible Body, which 
1s made of Corpuſcles, or 
the ſmalleſt Bodies that can 


poſſibly be ſeen ; and theſe 


Corpuſcles are made of 4- 
toms, or the ſmalleſt bodies 
in Nature (ſuch as whereof 
a Million doth 'not perhaps 
make one of the Corpuſcles 
laſt mentioned, ) 


5. 1 
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5. I know no reafon, 
why we may.not, upon OC- 
caſion-, ſuppoſe Atoms tor 
be of ſeveral Figures and 
Magnitades, provided we 
ſuppoſe them immutable , 
ſuch as Corpaſcles are not; 
groſs tangible Bodies be- 
ing very mutable by the 
yarious Additions and De- 
; tritions that befal them. 

6. I ſuppoſe in every A- 
tome three ſuch points as 
we all tee and know to be in 
the Globe of the Earth, and 
in every Magnet , viz. two 

G 3 Poles 
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Poler in its Superficies, and 
a Central point within its 
ſubſtance , which I call its 
Byas, The Heavens alſo 
viſibly have their Poles, 
and muſt have a Center if 
Gravity or Mapnitade , or 
ſome other Central and pres 
dominant Point. 

7. I ſuppoſe every A. 
tome may move about his 
own Axis, and about other 
. Atoms allo, as the Moon 
does about the Earth ; Ve- 
1s and Mercury about the 
Sun; and the Satellites 
Fovis 
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' 7mvis about Fapiter, &c: 
8, I ſuppole, that the: 
Byas of one Atome may” 
have a tendency towards 
the Byas of another near it, 
and that the Byatles of” 
many Acoms may tend to 
ſome common point with-- 
out them; as we ſee in- 
EleFrical Bodies , and in 
the Globular drops of Wa- 
ter and Quickfilver, and * 
all Mucilaginous Subſtan= 
ces, 
9, I ſuppoſe, that all A--- 
toms have, like a Magnet, 
G4. two-- 
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two Motions, one of Gravity, 
whereby it tendeth to. 
wards the Center of the 
Earth, and the other of 
Verticity, by which it tend- 
eth towards the Earths- 
Poles, and whereby Mag- 
nets joyn to each other by 
their Oppoſite Poles. 

10. All Aroms by their 
Motion of Perticity or Po- 
larity, would draw them- 
ſelves, like Magnets, into 
a ſtreight Line, by ſetting 
all their. Axes in diredum 
to.each other ; did not the 
Mott- 
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Motion of their reſpe@ive 
Byafles towards each other, 
and towards other Points, 
curb them into a 7riangle, 
whereof the 7wo Axes of 
Two Atoms are two ſides, 
and the diſtance berween 
the Byaſs of each making 
'thethird (ide ; Wherefore 
I call the Polar Motion a- 
bove-mentioned, the Mo- 
tion of Refitnge ; and the 
Motion of the Bi es , the 
Motion of Anpularity ' or 
Curvity, or the Angular or 
Curve Motion. 


ti, 1 
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rr. 1 ſuppoſe, that all 
theſe Motions may be of 
different Velocities,and that 
by Contra-collftations they 
ballance each other, ſome- 
time into ſeeming relt : 1 
ſay, ſeeming , becauſe per. 
haps there 1s no reſt 1n Na- 
cure, 

Laſtly, I might ſuppoſe 
(even without a Metaphor) 
that Atoms are alſo Male 
and Female, and the Afive 
and Suſceptive Principles 
of all things ; and that the 
above-named Byaſles are 

the 
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the Points of Coition: For, 
that Male and Female ex- 
tend further than to Ani- 
mals, is plain enough ; the 
fall of Acorns into the 
ground, being the Coition 
of Oaks with- the Earth: 
Nor js it abſurd to think, 
that the words in Geneſss, 
[Male and Female crea- 
ted he them] way begin to 
mke effe&t , even in the 
ſmalleſt parts of the firſt 
Matter. For although the 
words were ſpoken onely 
of Man; yet we. ſee they 


certain» 
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certainly refer to other A. 
nimals, and to Vegetables 
in manner aforefaid, and 
conſequently not impro- 
bably to all other Princ ples 
of Generation. 


(, oncluſ;on. 


To Conclude, I hope 
I may fay, that theſe my 
Principles, are Principles in- 
deed; for there can be no 
fewer nor eaſter than Matter 
and Motion. My Matter 1s 
lo ſimple, as I take. notice 


of 
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of nothing in each Arome, 
but of three ſuch Points as 
are in the Heavens, the 
Earth, in Magnets, and in 
many other Bodies. Nor 
do I ſuppoſe any Motions, 
but what we ſee in the 
greater parts of the Uni. 
verſe, and in the parts of 

the Earth and Sea. 
Again, all the Motions 
I fancy in my Atoms, may 
be repreſented in groſs 
Tangible Bodies, and con- 
ſequently may be made in- 
telligible and examinable, 
More- 
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Moreover, I hope none of 
my Suppoſicions are 1ncon- 
fiſtent with each other, nor 
do neceſſarily infer any 
abſurdity or falſehood. 
And laſtly, I hope they 
ſolve all the Phenomena of 
Elafticity, and, as I think, 
of Herd: 5, F ixedneſs, Te- 
nacity, F luidity, Heat, Mot- 
ure, Fermentation, and the 
reſt, All which 1s hum- 
bly ſubmitted to the Cen- 
ſure of this Society ; whoſe 
Atoms or inſeparable Mem- 
bers I with may happily 


Con- 
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Conglomerate, and Unite 
themſelves into the moſt 
fixed and moſt noble Bo. 
dies amongſt the Sons of 
Men, 


